Isoflurane attenuates early neutrophil-independent hypoxia-reoxygenation injuries in the reperfused liver in fasted rats.
Ischemia-hypoxia followed by reperfusion and reoxygenation injures cells and organs. Previous studies have indicated that isoflurane may protect organs from ischemia-reperfusion or hypoxia-reoxygenation. This study investigated the ability of isoflurane to protect the liver from hypoxia-reoxygenation injury and the mechanisms of this phenomenon. The isolated liver was perfused at a constant pressure of 12 cm H2O with a modified Krebs-Ringer-bicarbonate solution saturated with a 95% oxygen/5% carbon dioxide gas mixture. Hypoxic perfusion produced by decreasing the oxygen concentration in the gas mixture to 10% was followed by perfusion at 95% oxygen for 60 min. Viability of the liver was assessed by lactate dehydrogenase release from the liver. Isoflurane at 0.5, 1, and 2 minimum alveolar concentration was administered to assess the effect of isoflurane on hypoxia-reperfusion injury. To determine the effect of isoflurane on extracellular generation of superoxide in the liver, the reduction of ferricytochrome c with or without superoxide dismutase was measured. Lactate dehydrogenase release was transiently but dramatically increased by reoxygenation and significantly attenuated by 1 and 2 minimum alveolar concentration of isoflurane. Suppression of Kupffer cells with gadolinium chloride also attenuated the lactate dehydrogenase release. Isoflurane significantly reduced the superoxide generation on reperfusion. The results show that isoflurane protected the liver from an early reoxygenation injury presumably mediated by Kupffer cells. The mechanisms of the inhibitory effects of isoflurane on the injury may involve suppression of extracellular superoxide generation during reoxygenation.